Abstract. Searches for pair and single production of supersymmetric particles under the assumption that R-parity is violated via a single dominant coupling are presented. A subset of the most recent results from LEP, Tevatron and HERA is selected. The data are in agreement with the Standard Model expectation. Limits on the production cross sections and the masses of supersymmetric particles are derived.
Introduction
R-parity (R p ) [1] is a discrete multiplicative symmetry. It can be written as R p ≡ (−1)
3B+L+2S . Here B (L) denote the baryon (lepton) number and S the spin of a particle. For Standard Model (SM) particles R p = +1, while R p = −1 for their supersymmetric partners. The most general superpotential with the minimal field content of the supersymmetric SM contains the trilinear R p -violating terms 1 :
where L i,j (Q j ) are the lepton (quark) doublet superfields, D j,k ,Ū i (Ē k ) are the down-like and up-like quark (lepton) singlet superfields, λ, λ ′ (λ ′′ ) are Yukawa couplings which violate L (B) conservation 2 and i, j, k = 1, 2, 3 are the generation indices [2] . 3 Hierarchies in R p / couplings are supposed as for Yukawa couplings generating fermion masses. Thus, here one assumes that a single coupling dominates.
R p / opens a new scenario in supersymmetric searches complementary to the R p -conserving ones. The conservation of R p implies that sparticles can only be produced in pairs. Their decay ends in final states containing the lightest supersymmetric particle (LSP) which is stable. The phenomenological consequences of R p / are that single sparticle production is possible and that the LSP decays into SM fermions. The latter can lead to final states with a large number of leptons or jets. In the analyses presented here both single sparticle production via a R p / coupling and pair production of sparticles via a R p -conserving coupling are investigated. The study of pair-produced sparticles allows one to constrain sparticle masses, independently of whether R p is conserved. In the analyses presented here two types of sparticle decays are considered. First, the direct decay into two SM fermions via a R p / vertex and, second, the indirect decay via R p -conserving interactions in cascades down to the LSP, which then decays via a R p / vertex.
LEP searches
In e + e − collisions sparticle pair production has been investigated at center of mass energies up to 209 GeV. No deviation from the SM was found. Limits are derived on cross-sections and couplings λ, λ ′ , λ ′′ . The limits on sparticle masses are as stringent as in the R p -conserving analyses. Furthermore, exclusion plots in the Minimal Supersymmetric Standard Model (MSSM) are produced. Details can be found in [3] . As an example, exclusion limits in a Constrained MSSM (CMSSM) for ν e pair production for ν e decaying via a λ coupling (direct) into 4 leptons (e + e − → ν¯ ν → ℓ − ℓ + ℓ + ℓ − ) or via a gauge coupling (indirect) producing 4 leptons and missing energy Fig. 1 . This analysis was performed by the OPAL experiment using a total integrated luminosity of 610 pb −1 .
Tevatron searches
A search for pair production of stop quarks ( t 1 ) using 106 pb 
Upper limits at 95% CL on cross section for t1¯ t1 production compared to the NLO calculations mode each t 1 decays into a τ lepton and a b quark. The search demands events with two τ 's, one decaying leptonically (e or µ) and one decaying hadronically, and two jets. No candidate event passes the final selection criteria. Fig. 2 shows upper limits on the cross section for a branching ratio of 100% for the e, µ and combined channels, along with the NLO prediction of the production cross sections. A lower limit of ≈ 122 GeV for the t 1 mass has been derived. Since the analysis does not distinguish the quark flavors in jet reconstruction, these results are equally valid for any λ ′ 33k (k = 1, 2, 3) coupling.
HERA searches
The ep collider HERA is well suited to search for resonant squark production via R p / interactions. With an ini- The resonant production of single u j L and d k R squarks has been investigated by H1 using data taken at a center of mass energy of √ s = 319 GeV corresponding to an integrated luminosity of 64 pb −1 for e + p collisions and 13.5 pb −1 for e − p collisions [5] . No deviation from the SM prediction has been observed. Upper bounds on the production cross section are derived by combining all channels from direct and indirect squark decays. In SUSY models inspired by the Minimal Supersymmetric Standard Model (MSSM), the channels considered in this analysis cover ≈ 100% of all possible squark decay modes. These bounds are translated into constraints on the parameters of SUSY models. In another H1 analysis, neutralino ( χ 0 1 ) production via R p / t-channel selectron exchange (e + p → χ 0 1 + 1 jet) has been studied in Gauge Mediated Supersymmetry Breaking (GMSB) scenarios where the slepton masses are usually much lower than the squark masses [6] . The gravitino is the LSP, while the neutralino is assumed to be the nextto-lightest supersymmetric particle (NLSP). The prompt decay of the neutralino into a photon and a gravitino is analyzed, which leads to prominent event signatures with a photon and large missing transverse momentum. No significant deviation from the SM has been found using 64 pb −1 of e + p collisions at √ s = 319 GeV.
In 
Conclusions and prospects
The violation of R-parity has inspired new interesting scenarios for SUSY searches. Many different channels for single or pair production of SUSY particles in a R p / scenario have been investigated at LEP, Tevatron and HERA. However, no deviation from the SM has been observed. The derived limits from R p / searches are comparable with the R p -conserving limits. Thus, searches for R p / deliver important contributions to constraints on SUSY models. Further interesting results can be expected at Tevatron Run II, HERA II and future colliders.
